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SUMMARY

PATROL FRIGATE

SYSTEM DESCRIPTION AND STATUS

The Patrol Frigate (FF) wall be a new class of missile-equipped surface
escort shaps. Its primary mission will be to pfbtect Navy amphibious
and supply sh;ps and mercantile convoys against enemy submarines and
antishipping missiles.

As of January 1973, the PF was designed to be 440 feet long, to
displace 3,500 tons, to have a sustained speed of 28 knots, and to have
4,500 nautical miles endurance at 20 knots. The ship will accommodate
a crew of 185 personnel.

The ship will be driven by twé gas turﬁghe engines, aggregating
40,000 shaft horsepower. It will have one shaft and a controllable
reversible pitch propeller.

The FPF's weapons will include the STANDARD missile for air defense,
the surface-to-surface HARPOON missile, the OTO Melara 76mm gun, and
two torpedo tubes. The STANDARD missile and gun will be directed by
a computerized MK-92 Mod 2 fire control system. The HARPOON fire
control unit waill work in congunction with the MK-92 Mod 2 fire control
system. Both missiles will utilize the same launcher.

The ship will be capable of supporting two IAMPS helicopters. The
helicopter provides the ship with long-range anbi-submarine warfare
weapon delivery capability. It provides also the ship's long-range
targeting information for the HARPOON missile.

The shap's target detection equipment includes radars (AN/SPS-M9,

MK-92 Mod 2 fire control system, and AN/SPS-55) and a direct path sonar

(b/536-505) BEST DOCUMENT AVAILABLE
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As of January 1973, the PF program was in the ship system design
phase. The contractors are the Bath Iron Works Corporation, Bath,
Maine; and the Todd Shipyards, Seatbtle, Washington. Bath Iron Works
has been designated as the lead shipyard. Todd Shipyards are to ensure
that the ship design plans will be compatible with general shipbuilding
practice, raﬁﬁer than optimized for one particular builder.” Also, Todd
Shipyards are to insure that adequate cost comparisons are available
and a knowledgeable second lead shipbuilder is available if requaired.

COMING EVENTS

In June 1973, the Navy plans to award a cost-plus-incentive-fee
contract for construction of the lead ship to the Bath Iron Works.
In February 1975, the Defense Systéms Acquiéitlon Revaew Council (DSARC)
is scheduled to decide whether to approve follow-on ship production.
Data from integrated testing of the propulsion and weapon systems at
land-based sites is supposed to be available for consideration by the
DSARC  in making this decision. If follow-on production is approved,
the Navy plans to have the ships built by three contractors.

SYSTEM COST EXPERTENCE

As of June 30, 1972, the estimated cost of the PF program was
$3,134 million for the construction of 50 ships. This amount is an
increase of $402.5 million over the Jamuary 1972 planming estimate of
$2,731.5 million. The increase was due to (1) the inclusion of out-
fitting and post-delivery costs, (2) recomputing escalation and
utilization of revised price indices, (3) changes in the ship's planned
characteristics, and (4) a Navy decision to retain a ship set of combat

system equipment permanently at the land-based test sate.

-2 BEST DQCUMENT AVAILABLE
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The estimate includes the cost of detection equipment and weapons
except the IAMPS helicopber. The estimate does not ainclude the cost of
missiles, to}pedoes, and ammunition.

The cost estamates were prepared by the FF projgect office. They
include separate computations for the lead ship and for the follow-on
ships. The estimates were based upon cost experience for qﬁher destroyer
prograns adjusted for differences in the complexity of the systems and
inflationary effects. The Office of the Chief of Naval Operations (CNO)
prepared an independent estimate whach was only $6 mllion more than the
project officetls June 1972 estimate. The Office of the CNO stated that
the methodology of its estimabte as accurate wathin plus or minus 10
percent. - -

Although the estamates were based on data available al the time,
the General Accounting Office (GAO) believes that, as experience s
gained in debailed ship design and lead ship construction, 1t may be
necessary to revise the estimates. GAO has noted $75 million in possible
additional program costs. These costs are for weapons and equipment
the ship may need but will not get during new construction. The Navy
has made weight and space reservations on the ship for these items.

The items are the Phalanx Close-in Weapon System, a digital data link
system, and mechanical stabilizers.

Program funding

As of June 30, 1972, the FF program had received development
funding totaling $12.6 mllion--$3.3 million in appropriated funds and
$9.3 mllion reprogrammed from other projects. Of this amount, $9.7

million had been obligated and $2.5 million expended.



Contract data

In Apr%; 1972, the Navy awarded two cost-plus-fixed-fee contracts
totaling $5 mllion for ship system design support. One contract was
awarded to the Bath Iron Works and the other was awarded to Todd Shaipyards

In October 1972, the Navy awarded a letber contract with a $12 mllion
ceiling for cgmbat system integration services to the Sperry Rand Corpora-
tion, Long Island, New York.

SYSTEM PERFORMANCE EXPERTENCE

The PF's plamned length is 420 feet, and planned displacement is
3,400 tons. As of June 30, 1972, only slight increases were noted in
the ship's length_and weight from the planning estimate. These resulted
praimarily from modifying the ship £0 accommééate a second IAMPS helicopter
and refinements to the ship weight estimate.

SYSTEM SCHEDULE EXPERIENCE

As of September 1972, there had been no major schedule slippages on
the program. Award of the first follow-on ship production contracts is
planned for April 1975: Delivery of the lead ship té the Navy is planned
for June 1977.

The IAMPS (MK-III) helicopber for the PF is not scheduled to be
operational until after—delivery of the lead ship. This helicopter will
be a new airframe. A Navy official informed us that the lead ship as
being designed to accommodate the exasting IAMPS helicopter. However,
the Navy stated that the new (MK-IIT) helacopber is being constrained
to f1t within the PF design envelope.

The other weapon systems are scheduled to be available prior to

delivery of the PF to the fleet, The systems identified by the Navy as

having high schedule risks are the MK-92 llod 2 fare control system and the
|

computer software antegration system. \
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RETATIONSHIP TO OTHER SHIPS

The Navy plans to deploy the PF with existing destroyer escort ships
such as the DE-1052 class, with the new DD-963 class destroyer, and with
the proposed Sea Control Ship.

Compared with the DE-1052 escort, the PF wall be comparable in
length, 600 tens lighfer, one knot faster in sustained speed, identical
in endurance speed, and accommodate 75 fewer personnel. The DE-1052
has a single shaft 35,000 horsepower steam engine.

The PF and the DE-1052 are intended to operate with, and in support
of, forces other than fast carrier strike forces. According to the Navy,
the command and control capability and the anti-air warfare capability
of the PF will be superior to the DE-1052 because the PF is designed with
the fast reaction required to counter the anti-shipping missile threat
to the protected force. The Navy stated that the DE-1052 class was
designed in the early 1960s with a primary capability to counter the
Soviet submarine and has only self-protection against anti-shipping
missiles.

According to the ﬁawy, the DD-963 will be a larger aﬁd fagter ship
with superior endurance, sea keeping, command and control, and anti-
submarine warfare capabilities because 1t is designed to operate with
and in support of our fast carrier task forces. It will also provide
fire support for amphibious forces.

The proposed Sea Control Ship will carry helicopters and vertical/
short takeoff and landing aircraft.

SELECTED ACQUISITION REPORTING

The PF program was not on the SAR system as of September 30, 1972.
In view of the estimated program cost, GAO believes 1t should be on the
SAR systen. 5
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MATTERS FOR CONSIDERATION

Design-to-cost concept

DOD has adopted the policy of setting unit cost cerlingson new
weapon systems. The ceiling is intended to result in the acquisition
of simpler and lower costing weapons which meet essential needs only.
This new approach is known as the "design-to-cost" concept. .

The design to cost concept is being applied to the acguisition of
the PF. The CNO has placed a ceiling of $h5 mllion in fiscal year 1973
dollars excluding shipbuilder escalation on the average cost of the L9
follow-on ships. The Navy indicated in its January 1972 planning estimate
that if program cos—ts were escalated to the planned procurement years,
the average unit cost for follow-om ships would be $51.5 million.

GAO noted that certain costs are not covered by the ceilang. They
include (1) $4.5 million for outfitting and post-delivery, (2) $2.8
million for additional escalabion, (3) $.7 mIlion for ship characteristics
changes, and (4) $.2 million for test and evaluation. These amounts
represent the difference between the January 1972 and the June 1972 cost
estimates. The inclusi-on of these costs would increase the estimated
average follow-on ship cost to $59.7 million.

In commenting on th_e design-to-cost concept, the Navy has stated
that it wall buy maximm performance if such performance can be obtained
within the cost ceiling. The Navy has stated also that if the cost of

obtaining maxamm performance 1s too high, a lower costing product that

meebts essential requirements will be bought.



With respect to the Navy's statement that it will buy maxamm
performance 1f it can be obtained within the cost ceiling, GAO believes
that, as an alternative, the Navy should consider reducing the ceiling
and buying only essential performance. This approach appears to be more
consistent w1t? the intent of the deslgn—to-cost-concept which is %o
acquire simpler and lower costing weapons that meet essenflal needs
only.

The Congress may wish to discuss these matters with the Navy. GAO
plans to review the design-to-cost concept in fiscal year 197L.

Fiscal Year 1974 funds

Funds for construction of the lead ship were made avallable in fiscal
year 1973. In February 1975, the DéARC 15 té decide whether to approve
follow-on ship production. It appears, therefore, that substantial
fiscal year 1974 funds will not be required for the program.

Fiscal Year 1975 and later year funds

Before funds are committed for production of follow-on ships, the
Congress should obtain information as to whether the integrated testing
of the ship's propulsion and weapon systems ab land-based sites has been
successful. In considering any request for funds to install the Close-in
Weapon System, the digital data link system, and mechanical stabilizers on
the ship, the Congress should be informed as to whebther these items are
needed 1n order to meet essential performance requirements or whether these
items will provide masxomum performance.

AGENCY COMMENTS

A draflt of the staff study was reviewed by Navy officials associated
with the management of thas program and comments were coordinated at the
Headgquarters level. The Navy's comments are incorporated as appropriate.

An Tar as we know there are no residual dlfferenCES in fact.

FERN A B v edgenrara
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CHAPTER 1

INTRODUCTION

The PF will be a new destroyer ship class the Navy intends to
deploy in the late 1970s. It 1s to be a relatively low-cost escort
ship for the purpose of maintaining unrestricted United States use of
essential sea lanes. In addition, the Navy stated that it should fulfill
the continuing need to replace retiring World War II destroyers.

The ship's mission 1s to supplement existing and planned escorts
in protection of amphibious forces, underway replenish groups, and mili-
tary and mercantile convoys. The ship will operate against enemy surface,
subsurface, and air threats. Specifically, according to the Navy, it will
provide increased capability to defend escorted forces against the anti-
shipping missile and especially the submarine-launched missile.

As of January 1973, the PF was designed to be 440 feet long, to
displace 3,500 tons, to have a sustained speed of 28 knots, and to have
4,500 nautical miles endurance at 20 knots. The ship will accommodate a
crew of 185 personnel;—

The ship will be driven by two gas turbine engines, aggregating
40,000 shaft horsepower. It will have one shaft and a controllable re-
versible pitch propeller.

The PF's weapons will include the STANDARD Missile for air defense,
the surface-to-surface HARPOON ﬁlSSlle, the OTO Melara 76mm gun, and two
torpedo tubes. The STANDARD missile and gun will be directed by a com-

puterized MK-92 Mod 2 fire control system. The HARPOON fire control unit

will work in conjunction with the MK-92 Mod 2 fire control system.

-8 -
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Both missiles will utilize the same launcher.
The ship will be capable of supporting two LAMPS helicopters.
The helicopter provides the ship with long range anti-submarine war-

fare weapon delivery capability. It provides also the ship's long-

range targeting information for the HARPOON missile.
The ship's target detection equipment 1includes radars
(AN/SPS-49, MK-92 Mod 2 fire control system, and AN/SPS~55) and a

direct path sonar (AN/SQS-505).
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This is the farst report prepared by GAO on the status of the PR
ship. Tt discusses the program's activities from ixts inception through
June 30, 1972: Certaan activities beyond June 30 are also discussed,
HISTORY

The Navy recognized a need to proviade low-cost capable escort
ships for proteétionAbf non-carrier naval forces and mercanbile convoys
as a result of two formidable developments in enemy capability. The
new threats include an increasing anti-shipping missile capability and
a continued increase in deployment of long-range abback submarines.

In order to maintain conbtrol of the seas, the Navy has stated that
non-carrier forces and mercantile convoys must be protected. This
was identified in a high-level Navy study called Progject Sixty.

Project Sixty, requested by the CNO, was conducted by the Project
Sixty study group during July to September 1970. The study group stated
that Soviet naval forces on the world's oceans have become a dominant
power and that this threat necessitates greater U.S. naval presence.

The study showed that aincreasing U.S. dependence on ocean-borne shipping
of vital resources into %his country makes the increasing Soviet threab
even more immediste. It concluded that the Navy would have to take sone
new shipbuilding initiatives to provide adeguate defense of egsentilal
sea lanes of transport which could be accomplished through construction

of large numbers of small and inexpensive escorts.

BEST DOCUMENT AVAILABLE
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In Septenber 1970 the CNO initiated a study to eramine the desipn
and feasability of a rew class of destroyer-type ship whach uvould bLe
optimized for a lumited missron. The CRO stiessed that a decision
vepgardine Lthe ncw shap's characwes,st:c s needed wathin 18 gontht

for vse 1n preparing the Navy's ?Fture budget sub@1331ons.

In this study the CNO vanted to examine lower-cost altermatives
to the DD-963 before reaching a decision regarding fiscal ?ga; 1575
destroyer funding. Study guidance provided by the CNO included
(1) general mission, task, and concept of operations statements,

(2) possible charecterastics, (3) a range of features and options

to be considered, and (4) a cost constraint of $45 to $50 million

per ship. He also indicated that the equipuent should be kept relatively
simple, and the use of comples integrated hardware and software systems
be avouided.

In January 1971 the CHO was apprised of the resalts ¢f th-s study.
Generally, 1t confirmed the feasibility of designing a ship in
the $40 to $50 million range waithin the guidance provided., The study
consydered caght var1at1;ns of new ship dcsigns and recommended commence-
ment of a comprehensive conceplual phase to further explore mission
and desagn details. The étudy also established a plan for conceptual
phasc development which ancluded preparation of specific opetrational
requicements for the ncw shaip. The CNO zpproved 1ne recomendation

to proceed into the conceptual phase and established the Patrol Trasate

in project status. Project objectives were to:
proj J 3

1

BEST DOCUMENT AVAILABLE



1. Define ship characteristics and performance requairements to
minimize ship size and cost consistent with mission requirements.

2. Lhstimate total program coste with accuracy.

3. Yroduce the PFs at or below the program cost

estimates, --

Concurrent with the CNO's approval of the PF prbjectl‘ o ,
the Deputy Secretary of Defense indicated the Navy should expedate
action on a new design escort ship to be built in quantity for a unit
cost of about $50 millior. The Secretary of Defense had been briefed

by the CNO in September 1970 regarding Project Sinty findings and

the need {or new, inexpensive escort shaips.

In May 1971 the CNO selected the ship type, veapons, sensors, and
propulsion system. lle determined thal one common ship design vould Le
usedi incorporating antisubiarine, antiair, and surface vwarfare. 1In
this regard, it was assumed at the beginning of the conceptual phasc
that different ship types would be required to most economically
perform the desirea mission. It was fcund, however, that any cost
savings gained was more than offset hy the added costs of specialization.

Tre CMO also established a follow-on ship cost threshold of $45
million in fiscal ycar 1973 dollars exclusive of shipbuilder escalation
and a size threshola of 3,400 tons. Before the cost and size con-
straints ware established, studies were conducted to determine the now

ship's wat size--and hence the unit cost--whbich would produce the

BEST DOCUMENT AVR%LABLE
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maximum improvement to escort force effectiveness. The CNO specafied
that any changes in the ship's characteristics, even within established
thresholds, would require his approval.

RESPONSTIBILITTES

Primary rgsponmbllity for the management of_ the Patrol Fraigate
Project has been delegated to the FPF Ship Acquisition Project Office,
Naval Ship Systems Command. Under Naval Ship Systems Command Instruction
5430.101, dated August 1971, the progect manager's major task is to be
responsible for the development and procurement of the ship and to assure
tobal ship systems integration for ship acguasitions assigned to ham.

At the next higher organizational level, the Chief of Naval
Material has established the Magor :Surface C(;I;Lba.ta.nt Ships Progect Office.
According to Naval Material Command Instruction 5430.494, dated July 1972,
the project manager 1s responsible for the plamning, direction, control,
and integration of all effort within the Chief of Naval Material organization
relating to major surface combabant ships. The FF 1s one of the
six ships classified as a major surface combatant ship. The other fave
ships are the landing helicopter assault (LHA) ship, the Spruance class
destroyer (DD-963), the muclear-powered aircraft carrier (CVAN), the
major fleet escorts (DLGN, DG), and the Sea Control Ship.

Within the Office of the CNO, a program coordinator has been established

in the Ship Acquisition and Improvement Division. The coordinator 's primary

BEST DOCUMENT AVAILABLE
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responsibilities include serving as the principal advisor to the CNO
on all aspects of the ship acquisition, serving as the CNO's single
point of contactl with the Naval Mater:ial Commend on ell aspects of the
ship acquisition, and ronitorirg the progress of §hip construction.

SCOPL -

Information on this program vas obtained by revieuing plans,
reports, correspondence and other records, and by intervievang officials
at the system project office, intermediate and hagher commands of the
Department of the Mavy, and the Office of the Secrctary of Defense. Ve
evaluated manageuent policies and the procedures and controls related
to the decisionmaking process, but we did not make detailed analyses
or audits of the basic data suprorting project documents, We made po
attempt to (1) asscss the military thrcat or the tachnclogy, (2) develop
technological approaches, or (3) involve ourselves in decisions while

they were being made.

BEST DOCUMENT AVAILABLE
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WEAPON SYSTEM ST.TUS

The Patrol Fragate ship progran 15 currently in the ship system
design phase of the acquisition process. In Apral 1972, the Navy
awarded conlracts for ship system design <upport Lo tvo shipbuilaers--

Bath Iron Yorks- Corporation, Bath, Maine; and Todd Shipyards Corporation,

~

Seattle, Washington, The contracts were awarded to provide the Navy
assistance durang the ship design phase for ship design validation and
producibilaty information. Accorcingly, we have used information
avarlable at the ship system design contracts award date to establish
the Navy's cost, schedule, and performance planning estimates for the
program. The cost estamates an thas information were developed by

the Mavy in January 1972 as part of the ship baseline validation,.

A Dcfense Systums acquisytion Revaew Councal meetirg wvas held eon
this program in Augusc 1972. As a result of this weeting, the Depuly
Secreiary of Defense authorized the Navy to proceed wath development
and construction of a lead ship, land-based test sites procurement, and
advance procurement fun&lng for long lead-timg 1tems. It was sties-sed
that partacular emphasis be placed on satisfactory weapon system testing
prior to a full-scale production go-ahead. The Deputy Secretary of
Defense alsc requested that periodic manapemrnt reviews show the MNavy's
efforts in meeting £n establaished follow-on ship tost fccl of 545 nullson
in faiscal year 1973 unescalated éollars. )

The CNO approved the Patrol Frigate Ship's characteristics in

October 1972. According to the Project Manager, a formal ship acquisition

plan has not been prepared but should be available by March 1973.

BEST DOCUMENT AVAILABLE 45 - .
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Our revaew of the program's status as of June 30, 1972, showed that
the Patrol Frigate ship has experienced increases 1n its cost esbimates
and other changes since its inception. Details of the program's cost,

schedule, and performance are presented below.

SYSTEM COST EXPERIENCE
The Navy:S estimated program acquisibion cost for the Patrol
Frigate ship program as of June 30, 1972, was $3,13% million for the
acquisition of 50 ships. This program cost reflects an increase of
$402.5 mliion over the Jamuary 1972 planning estimate of $2,731.5
million.
Our review of the $402.5 million increase showed that the amount
wag attributed to the following. ) B
1. A $221.1 million increase due to the inclusion of outfitting
and post-delivery cost for 50 ships. This amount includes
escalation of $50.1 million. The plamning estimate did not
include these costs because estimates were not available.
2. A $136.4 million increase to to other escalation. This
increase is the result of a recomputation of escalation
for follow-on ship construction.
3. A $3h.3 million increase due to changes in the ship's characteristics
and equipment. These changes are dascussed 1n more detail on
page 12 of this report. .
4. A $10.7 mullion increase due to recent emphasis on test and

evaluation requirements. The Navy decided to retain a ship

set of combat system equipment permanently gt the land-based

st e gy QUUUNENT AVALATEE
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The sbove costs identified for the Patrol Frigate do not include
estimates for (1) IAMPS helicopbers and supporting equipment, (2) missiles,
torpedoes, and ammmition, and (3) personnel costs.

Possible additional program costs

In addition to the above, we noted other costs which could increase
the cost of the program. These costs, which amount to at least $75 mrllion,
are for equipment and/or systems which are planned to go on the ship
after fleet introduction instead of during construction. In this respect,
we found that the Navy is considering the installabtion of the Phalanx
Close-in Weapon System, a digital daba link system and mechanical
stabilizers on eéch ship.

We were informed by Navy officials that these items were not included
in program costs because no definite commitment has been made to put these
1tems on the ship. Whale no commitment has been made, we found the Navy
has provided weight and space reservabions on the ship for these items.

With respect to the digatal data link system, we found the Navy is
installing this system on other guided missile ships. We found, also,
that mechanical ship stabilizers were installed on the DE-1052 destroyer
escorts.

Economic escalation

The Navy has included about $514 million Tor prace escalation
in the June 30, 1972, program costs. This is an ancrease of $187
million over the escalation included in the planning estimate. Accordins
to a Navy official, the increase is attributed to (1) using fascal yecar
1974 as a base instead of fiscal year 1973, (2) including escalation
applicable to oulfilting and post-delavery cosls, and (3) adding

escalation for incrcased costs duc to chanpes in the ship's characteristics.
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The $514 mllion escdlation amount is the tobtal budgeted for the lilfe
of the program. In this regard escalation is ancluded for (1) smipourlder's
contracts,-(E) other shipbuilder's costs, (3) support and other program
costs, and () outfitbing and post-delivery costs. Contract escalation
was computed using Bureau of ILabor Statistics indices and learning curves for
nmaterial and labor gased on a basic construction target cost excluding
profit. Escalation for obther shipbuilder costs, support and other program
costs, and outfitting and post delivery was computed using DOD-approved
projection indices.

Appendix T shows a schedale of price escalation for the progran.

Design-to-~cost concept

DOD has adopted the policy of sebtting unmit cost cearlings on new
weapon sysbems. The ceiling 1s intended to result in the acquisition of
simpler and lover costing weapons which meet essential needs only.

This new approach is knom as the "decign-to-cost" concept.

The design-to-cost concept is being applied to the acguisition of
the PF. The CNO has placed a celling of $h5 mllion in fiscal year 1973
dollars excluding sh;pbullder escalation on the average cost of the 49
follow-on ships. The Navy indicated in ats January 1972 planning esbimate
that if program costs were escalated to the planned procurement years,
the average unit cost for follow-on ships would be $51.5 million.

GAO noted that cerlain costs are not covered by the ceiling. They
include (1) $4.5 ml1lion for outfitting and post-dellvery; (2) ¢2.8
mr1lion fer additional escalation, (3) $.7 mullion for ship characleristics

changes, and (4) $.2 million for test and evaluation. These

amounts renresent the diiference between the



January 1972 and June 1972 cost estimates. The inclusion of these costs
increases the estimated average follow-on ship cost to $59.7 million.

In the DD-963 and LHA programs, the Navy developmen! process began
by establishing specafic mission and performance requirements and then
designing the ship to meet these requirements. This approach, hovever,
was modified Tor the PF an that ship performance was influenced, to a
large extent, by the cost of systems being installed on i1%.

Our review shoved that in its contracts for ship construction, the
Navy is not plamning to contractually define or establish total
performance or mssion capabilities. Navy officirals informed us the
Government will accept pramary responsibilaity for the ship's design and,
therefore, performance.

We found two examples where performance degradations could occur
in the Pr for a period of time as a result of equipment substitutions.
In one instance, a change was made in the ship design to provide
capability for twvo IAIPS helicopters instead of the one originally planned.
As a result of the cost increases resulting from this design change,
the AN/ 8GQ-23 sonar pia.zmed for the ship had to be glven_ up for a less-
costly direct path AII/SQS-505 type sonar. The AN/SQS—SO5' sonar also has
considerably less canability than the A1\4/ SQQ-23 sonar. Similarly, the
electronic countermeasures equipment was changed from the more capable

and more costly WLR-8 to WIR-1.

BEST DOCUMENT AVAILABLE
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Navy officials informed us that subslitubing equipment with less
capability was offset by the added capability provided by the second
IAMPS helacopter. We note, however, that the version of the IAMPS
helicopter planned for the PF is not scheduled to be available until
at least 3 years aflter the lead ship has been delivered to the fleet.

It appears, therefore, that performance t;:'adeoffs have been made
in order to maintain the cost goals. A Navy official informed us that
tradeoffs can be made during the design phase, but these options
decrease during the construction phase.

In commenting on a draft of this study, the Navy advised that in a
deslgn to cost program, neither performance NOTr cost 15 the main
impetus and there 1s a balancing between the two. The Navy stated that
"if maxamm performance can be obtained within the cost target, the Navy
will conbract For and buy moxarwm perforaance.”  The Navy added that
"if maximum performance entails costs so high that the Wavy will be
unable to purchase the numbers necessary to carry oub its missions ab
sea, then a tradeoff may be made -~ but not to the extent that the
cheaper product will not perform adequabely.”

With respect to the Navy's comment that it will buy maxamum perforrznce
if it can be obtained within the cost target, we believe that, as an
alternative, the Navy should consider buying only essential performance b
a lesser cost. Thas approach appears to be more consistent with the
intent of the design-to-cost concept which is to acquire simpler and lowcr
costing weapons that meet cssenbtiral needs only.

In summary, we believe that measures should be implemented to control
the cost of weapon systems. It appears too early, however, to assess the
efTectiveness of the desagn-to-cost concept ror accomplishing this purpoce

sy qcmieon - ay L BEST DPCUMENT AVAILABLE
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Before attempts are made to assess the effectiveness of this concept,
further study is warranted. This study should consider matters such as
the (1) costs appropriate for inclusion in the ceiling, (2) controls
needed to assure the ceiling 1s not exceeded, (3) effect on operating
and other costs not covered by the ceiling, and (4) impact on military
effectiveness of sa;rificing performance in order to meet the cost
celling.

GAO plans to review the design-to-cost concept in fiscal year

197k,

Program fundang

As of June 30, 1972, the IF program had received development funding
totaling $12.6 million--$3.3 mllion in appropriated funds and $9.3
million reprogrammed from other projects by the Navy. Of this amount,
$9.7 mi1lion had been obligated and $2.5 million had teen expended.

Funds programmed through fiscal year 1973 are as follows-

Fiscal Year 1972

and prior years Fiscal year 1973
Millions $
Development $12.6 $ 1.5
Procurement = 191.5
Construction -0~ -0-

Total 12.6 $193.0

BEST DOCUMENT AVAILABLE
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Contract datla

As of June 30, 1972, two cost-plus fixed-fee contracts had been
awarded for imitial work on the PF. One contract, valued at $3.2
million, was awvarded to the Bath Iron Works Corporation, Bath, Maine;
and a second conbract, valued at $1.8 million, was awarded to the Todd
Shipyards Corporation, Seattle, Washingbon. Both contracts inelude
ship system design support relating to the Navy's plamning and design
of the TFF.

As of September 1972, changes to the Bath contract increased 1ts
value by $.4 million to $3.6 million, and changes to the Todd contract
increased its value by $.3 million to $2.1 million. The changes
primarily represent an extension of tame to complete ship desiegn support
and the addition of selected design tasks.

On October 10, 1972, a letter contract for combab system integrabion
was awarded to the Sperry Rand Corporation, Great Neck, Long Island,

New York. The contract totaled $8.8 mllion with an estimated ceiling
price of $11.8 million. The conbtract 1s expected to be definitized
as a cost-type contract by February 1973.

Bath Iron Works has been designated as the lead shipyard. Todd
Shipyards are to insure that the design plans will be compatible with
general shipbuildang practices, rather than optimized for one particular
builder. Also, Todd Shipyards are to insure that adequate cost comparisons
are available and that a knowledgeable second lead shipbuilder is available
if required.

In June 1973, the Navy plans to award a cost-plus-incentive-lee
contract to Bath Iron Works for construction of the lead ship. IT

Tollow-on ship construction is approved, the Navy plans to have llie ships

burlt in three shipyards.
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SYSTEM PORFORMANCE EXPERTENCE

The PF's characteristics between the January 1972 planning estimate

and the June 30, 1972, estimate showed only slight changes.

These
changes are shown below,.

Performance characteristic Planming eétlmate June 1972 estirate
Size:
Iength 420 feet Lo feet
Weight (full load) 3,400 tons 3,500 tons
leight (light ship) 2,280 tons 2,400 tons
Endurance 4,500 at 20 knots 4,500 at 20 knots
Speed ) 28 knots 28 knots
Crew 185 185
A project official stated the above changes in size were primarily
the result of rnodifying the shzp to include two IAMPS helicopters instead
of one and refinements to the ship weight estimate.
SYSTEM SCHEDULE EXPERIEINCE )

The FF program schedule has not experienced any significant slippage

as of June 30, 1972. _Estimabed deliverv date for the lead ship 1s June
1977 and for the first follow-on ship, October 1978

Major program
milestones as of June 30, 1972, compared to their planning estimate
are shown below:

Event

Plonning estimate

June 1972 estimase
Lead Ship contract awvard

April 1973 June 1973
Combat and propulsion syslem

integrataion test February 1975
DSARC IIr®

February 1975
February 1975

February 1975
870 decide whether to approve production of follow-on ships.
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Event i Plamming estimate June 1972 eslimnte
Farst follow-on '
ships contract award Febrvary 1975 April 1975
Lead ship delivery June 1977 June 1977
August 1978 October 1978

First follow ship delivery
The IAMPS (MK-III) helicopter desired for the ship 18 not scheduled
This helicopter

to be operational until after delivery of the lead shap.
A Navy official stated, however, that the lead

will be a new air frame.
ship is beang designed to accommodate the existing IAMPS. However, the

Navy stated that the new (MK-III) helicopber 1s being constrained to fit

The HARPOON missile

within the PF design envelope.
The 0TO Melara

The STANDARD missile is presently operational

is scheduled to be available for use on the lead ship
scheduled to be availeble in Avril 1976. The MK-92 Mod 2

Thmm pun is
fir control syscem is scheduled for delivery in Sepbember 1974
Systems 1dentified by the Navy as having schedule risks include the
(1) MK-92 Mod 2 fire control system, (2) computer software integration,
(3) 0TO Melara 76émm gun, (4) propulsion system, and (5) diesel generators
The MK-92 Mod 2 is the heart of the ship's combat system. It 15 a

foreign gun conbrol system vhich is being converted %o Umrted States
Thas anvolves the addition of a missile firing capabalily,

specifications.
change to a new computer, and adopbion of a target 1lluminaving system

to work with antiair warfare missiles
The Navy considers the schedule xisk associated with the MK-92 Mod 2

The MK-92 program appears to be at lcast 6

fire concrol system as hich.
schedule. A Navy official stated,

months behind the original June 197k
however, thalt 3 months of this slippage has been absorbed throuch a

[\r :",‘wg - g

schedule realigmment and that promised deliveries do nol jeopardi-e the
|
r!\"fn"\ \: : H ‘('3
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The computer software integrabtion schedule risk is considercd high
and involves making the commoand and control programs and the MK-92
fire control system programs function together. The 0TO Melara 76mm gan,
the propulsion system, and the diesel generator are considered low schedule

risk items. In our opinion, technical problems could be a cause of the schcdul
risks.
REIATTONSHIP TO OTHER SHIPS

The Navy plaas to deploy the IF with existing destroyer escort

ships such as the DE-1052 class, with the new DD-963 class destroyer,
and with the proposed Sea Control Ship.

Compared with the DE-1052 escort, the PF will be comparable in
length, 600 tons lighter, one knot faster in sustained speed, identaical
in endurance speed, and accommodate 75 fewer personnel. The DE-1052
has a single shaft 35,000 horsepover steam engine.

The FF and the DL-1052 are intended to operate with, and in support
of, forces other than fast carrier strike forces. The comnand and control
capability and the anti-air warfare capability of the FPF will be superior
to the DE-1052 because the PF 1s designed with the fast reaction required
to counter the anti-shipping missile threat to the protected force. The
DE-1052 class was designed in the early 1960s with a primary capability
to counter the Sovaiet submarine and has only self-protection against antai-
shipping missiles.

According to the Navy, the DD-963 will be a larger and faster shap
with superior endurance, sea keeping, command and comlrol, and anti-
submarine warfore capabilities because it 1s designed 1o operate with
and in support of our fast carrier task forces. It wall also provide

fire support for amphibious forces.

- 25 -
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The PFs and the DD:§533 are partial rcplacements for World War II shuips.

The proposed Sea Control Ship will carry helicopters and vertlcal/short
takeoff and landing aircraft. Its mission will be to protect amphibious
forces, underway replenishment groups, merchant convoys, and other naval
units not protected by aircraft carriers.

The DE-1052 program is nearing completion.- The DD-963 program 1s in
early stages of production with first ship delivery scheduled for October
1974, The first Sea Conbrol Ship is not scheduled for delivery to the flect
before May 1978.

SELECTED ACQUISITTON REPORTING

The FF program was not included in the DOD Selected Acquisition Reporting
System as of September 30, 1972. In vaew of the estimated program cost,

GAO believes it should be on the SAR system.

BEST DOCUMENT AVAILABLE

- 26 -

AL IR Vdatiul lol S
"t\lti..“’( fngj |

RIS RIS



CHAPTIR 3

COST-LFSTMYTING AND PROCVYSS HSASURFLLT

Qur review showed Mavy internal program plauning 1s still under-
going changes and that the only available cortractor cost, scheauie, or
per fornance Inforration was related to the orelinminary design work
on tlie ship We did not examine this cost 1n£01;§tiun because of the relatively
swmall amount of funds anvolved ($5.7 msllion). ‘'ath respect to Navy
internal planning, we found that ship cost estimates are beacoring nore
definitized, and progrem management plans are being finalized. Delails

of these natters are discusscd below,

517 COST. LSTIMATING

The Havy has prcpared Patrel Frigate cost estirares for 1its
fiscal year 19,3 budget submission, its January 1972 baselaine validation
and its Jun~ 1972 Advanced Procurenent Plan., e found tacle were no
N changes in the fiscal year 1973 budget and the January 1972
planning estimatcs. ath respect to themJune 1972 estinate, ve fourd
the progiam's cost incieased by $£02,5 mallion. Tne methodology used in
prepairing these estinates and their validity and weaknesses are discussed

below.

Fiscal veor 1973 budre~t and
January 1972 estirtes

In the President's ficcal ysar 1973 budpet submission to the
Congress, dated January 1972, the Navy indicated the Patrol Frigate
ship progren would cost $2731.5 mallion, At the sare time, the basic
ship baselines were prepared and the cost estimate in thie baseline

did not change froa tle Navy's fiscal yerr 1973 budget sutmission. 1ltese

- 27 -
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pretimates vere prepa.ed by Lte Naval Ship Systews Commard's Cost-

Estimat ing Analysis Branch (estimator). The methodology used in

comput ing these estimates considered the following ship cost cate-
goricsz (1) ;lans and other design developmect, (2) basic ship
constrwzction, (3) Govermment-furnmished equipment, (4) program fuctors,
and (5} other costs. Cost estinates for the lead and follow-on ships
wele separately compéted to reflect the basic Patrol Frigate procurement
philoswphy. This philosophy involves building a lead ship and includirg
in the cost of this ship all the program's one-time, non-recurring costs.

Follow-on ships would include costs for only basic ship conctruction,

Government-furnished equipment, escalation, and progiam support. The

v

assumptzions and methods used to compute the lead ard follow-on sghip
cost exlimales are discusced below.

Lead sT-ip costs

Tize costs for planz and design development include ship design,
drawvinges develop~ent and prepalation, mock-ups, rorse 1cauciion, shi

& P Pilep P P
and land-based test sites preparation, training, test and other plans

preparation, and project management. Costs were essentially based upon

! i
T i

cost empericnce of the DD-963 and DE-1052 class destroyer programs.

Adjustrments were naae for assuwed scope, complexity, and inflotionary

1
effects.

& major cost for the lead ship is 1ts bas:ic construction. These

1
i

!
costs wete calculated by the estimator from ship weight estinates
) !

provid=a by the Nival Ship Enginecring Center (Engincerirs Center), The

Enginewi1ing Center used as inpat ship charncteristics {for lengthj bean,

*

vt e epeed, endurance, type and nurber of vcapons, scusors, propul«ion,

; L

SFq
v e
&a‘il\st:—uu‘u‘u)‘(h bea

{
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and other equipment. The total estirated weight was then couwputed for
each of th» following seven construction index weight groups: (1) hull,
(2) propulsion, (3) electrical plant, (4) command and control, (5) auniliary
systems, (6} 5utfitting furnishings, and (7) weapons and supporting
ordnance sysicms.

The estimator used the Engineering Centcr's estimated ship weight
and determined labor %;n-hours and material costs per ton for cach weight
group based on veighl-oricnted cost-estinetlin, relationships developed
essentially from estimates of labor man-hour and material costs for the
DD-963 destroyer program. The rates used to compute the production and
engineerang and labor costs were obtained from a composite of East, Gulf and
West'Coast shlpyard_charges for faiscal year 1973. In computing these costs,

the estimator allowed a margin of 10 percent for weight growth. Addi-

tionally, costs for design and other services were priced as a

percentage of the seven basic ship weight _.oups. Overhead vas establaished

at 72 pcrcent of labor costs and vas deternined fiom East, Gulf, and

4
i

West Coast shipyard cnarges, Profit was set at 12 percent Lo reflect

sole-source procurerment for lead shap. |
t

Governrent-furmyshad cquipment costs were obtained from price lists
solicited by the cstimator. Equioment costs for electionics, radars,

5
ropulsion systems, and genorator costs were obtained fron the
> 34

1 I
t

Enginceiing Center; conpunicatien cgquipment costs from the Electronics
1

1
Command; and fire contiuvl system, guns, and missile launching systems

1

costs from the O-dnance Cormand. !
Progier foctors relating to the lead stin racluds the dollay reserve
allowances for various types of piogiam prowth jtcms 1ncluding chianpe
!

| .
orders; electronics, hull/ruchalJcal/clchﬁlcnl end ordaance pro ith;

- 029 -
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future characteristics changrs and coertacl escalation, Standard Navy

allowances for all the above growth items except for future characteristice
f

changes were included in the cost. As directed by the CMJ, cost allowances

for future characteristics changes were not established, and the CNO
has direcced that future changes to the ship bLe accomplished without
increasing Lhe ship's sire or weight,

Lead shin other costs includc subro~tiactor efioits admimistered
by the project office and the Engincering Center. They 1nc1vd; top level
overview requirencnts, milestonc scheduling, and program plars for
various ship program arcas. The costs of these efforts were estiratea
on a level-cf-effort end requiremerts basis provided by the project

off:ce and were based upon costs from previous destroyer programs.

Folicw-on ~hip c~sts

Costs feoir plea, and ocher design development inciuded ongoing lecd
slapyard desxgn and service costs required to sunport follow-on shir
constructron through delzvery of the last <hip, Cost was developed on
the basis that threz shipbuilders vould brild the follov-on shlﬁs. Costs
were complica based upoua experience gained fiom other laige shlpbu1ldlng

i
programs o214 were divided equally among all follow-on ships.

The cstimator cowputed basic constiuction costs for the foilow-on

ships usang the lead chap values for mar-hoars per ton and materacl

] ‘
dollars per tonand by asswmng cumulatlve‘average learning curves of

!
b

|
! - i

The rates used to compute production ond ennginecerine labor costs
!

i
were derived fror a corposite of charges for fiscal year 1973 from one

95 percent for labor and 98 percent for meterial costs.

shipbuilder cach on th~ tast, Gulf, and ‘est Coast., 1In cumputing there
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costs, the estimator alioued a margin ot 8 percent for weight

growth. | Overhead was established at 90 percent of the labor couts

and was determined fron the composit.above, The cstimator assumed
P

that three shipvards would r--~rive competitively awarded, multiveal
contrac! s 1n blocks mostly of eight ships each. Profit was esbablished at

10 pexcer. to reflect competitive procurement of the follow-on ships.

Government-furnished equiprent costs were delermined in the same

manner as the lead ship. Program factors costs for electronics, bull/

r

'mechanical/electrical and ordnance growth and escalation vere 2lso
determined in the same manner as the leaa ship. However, costs foi

change orders were reduaced approvimately in half and futuvre character-

istics changes were rot included. Only half of tbe mormzl allowance
for change oiders was used because the Ravy plans that most changes
wils be made dur:ng th> corstriction of the lezd ship and that these
changes wall be included 1in the follow-on ship design., An allowance
for future characteristice chang2s vas deleted for the same reason

given in the lead ship costs.

i

Follow-on ship other costs include Engineerirg Center suppért of

1
the shipyards ~nd were estimated on the assumption that three shivvarde

!
would build ships under multiyear contracts based on costs fron
|
|

i

previous destroyer programs. !

slthough both ship cost esiimales appear to have buen thoroughly

l

conputed based on estcnsive historical, current, and projected cost

!
' B |
values/factors, the¢ Havy considers the lecad ship estimate to be 8 class D

OT ergineeclang quality ectimate but considers  the follow-Jﬂ ship
|

1
1
estimate to be only a class 1, or tall park, estumate. A Havy officiat
e | .
informed us the lead and {ollow-un slhup Lwllmal(b were cowputed fro: the

| !
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&

sanc data and thet, technically, both estimates should be the same quality,
Houever: the follow-on shaps' estimate was not considercd class D

because 1t docs not represent a complete engineerirg solution for the

final ship bascline. A final shap baseline for the follow-on shaps

will nol Le evailable until October, 1974,

June 1972 estimate

In July 1972, the Chief of Navel Haterial approved an Advanced
Procurcrent Plan for the Patrol Fraigete vhach shovea estimated program
costs as of June 1972 to be $3,134 millicn, am increaca of $402.5 million
over the previous two estimates. 7The Nuvy prepaied this estimate 1n
the sare mannet as previously discus.ed. An erplanation of the irc erase
appeais on page 16 of this report. Navy officials do not expect this
estimate to changs with the possible exception of escalation during
the fisczl vear 1974 buduet preparation. Tley infornad us thet the
estimates’ quality will be improvea during lead < ip contract avard and
the fiscal year 1975 budget preparations,

Irdependent cost reviews

i
In the past, GAD has noted that independent revieus of veanon

system cost estimates were not being conducted. We found the

Navy has establislied procedures for conducting such reviews. ‘In

|

B

response to a Dacember 1971 Office of the Secretary of Defonsi (0sD)

}
Memorandum, entitled “Use of Pararmctiic CCat Estimates," the Secretavry

of the Navy designated the Resource Analysis Greup in the OIZfice of
i

the Chief of Naval O»erations, as the cognizent Navy organizatiocn

resnonsible for independent weapon svoten cost analyses.,

v

The Resource Analysis Group's cost annlvqfa of August 19/? sho «od
!

that using the sane proerow assunction,] ke ship projoct ofrree!s
!

June 1972 ectinate of $2,899 million edctuding outfatting ard post-

s nﬂ ’\(qungn r‘
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delivery costs was only $6 million less than its estimate. A Resource
Analysis Group official stated that the estimate was developed using a
RAND Corporaéﬁon ship costing model based on historical Navy shipbuilding
data for destroyer programs back to World War II. He further stated

that the Group computed the average follow-up ship cost and total program

cost from this data and from the PF's characteristics. N

Accordang to this official, the only anformation provided by the
project office was the ship's weight, propulsion system characteristics,
crew size, and costs for the electronics and ordnance equipment. He stated
that this cost data was used because this was the model's weakest cost-
estimating area. The assumptions used in the model regarding the follow-
on shipbuilding plan, the overhead and profit rates, labor and material
learning curves, and change orders allowances (3.5 percent) were the same
as the project office's. DOD indices were used to compute escalation.

According to the Resource Analysis Group's report, the Rand Model

estimate less outfitting and post-deliveiry costs 1s accurate withan plus

i

or minus 10 percent. {
[

1

Using the traditional allowance of 8 percent for change orders, the
!

Regource Analysls Group prepared an estiwate that was $83 m11110? more than

l
the project office's estimate. According to the Navy, however, tecently

¢

instituted configuration controls make the 3.5 percent change factor
i

H
1
}

appear reasonable.

PROGRESS MCASURIMLNT

|

Qur review was limited to the technlques used to coordinate Pnd monitor

the Navy's current internal and contract ship design efforts and Lo the man-

'

i
agement actions which the project manager plans to use after award of

t
t

production contracts. 5
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Current efforts .
i

We noted the principal mararcement techniques vsed by the Navy for

managing the ship ¢ystem design phase of the program are (1) staff
meetings and (2) periodic system status reports, We were inforuwed by

a project offace official that staff ncctinpt are the major communicetions

devace between project ofiice and other Navy end contractor officials

AN

to obtain timely and factual information vegerdang the program's status.

This official stated that:

l. Internal projcct office meetings are held weckly fer
key  staff ard for the comporcent managers. The staff
meetings insure that all ptoject office people are aware
of current action items end other related infornation.
The manager's meetings are between the project manaper and

his ceorponc. t mencgess. &t these meetangs hasic project

managerent, policy, planrirg, and guidance regardicg fulure

tasks arc establaished.

Weehly meetings are held with the Engineerini Center.

i
At these meetings ship design schedules :
i

and other tecks, progiess, and problems are discussed to insure
\ .
l

that project office policy anu plarsare being properly auiplementcd.
i

The Enginecering Conter 1s responsible for preparing a shup
i

t {
desipgn paclhage for use 1a auat@1ng production conlracts.

3. Weekly meetings e1e¢ held wich the Commander, lajor Surface

i
Combatant Ships Project Office, Raval Haterial Command, Prescnt
!
at thesc meetinga are the project managers of all six ship

projects undoer co, nirance of Lhﬁt office. During tle

!

meetings, probicws corvon to thd varfous ship acjuisition
|
projects as well as sinuifscanthadavaduel project proplems
f

- o .

are discusced.
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4, The ChO's progrem coordinator meets frequently with

project office officials to discuss propram stutus as il affects
the highest Navy levels. The pramary purpose is to exchange

infolaation.
5. Weekly mectings are held with the shipbuilder's project manaccrs.

The primary purpose 1s to exchange information.
Apart from staif weetings, the proj=ct office reccives weekly,

biwecklys or monthly status reports from tle Enginceraing Center--the
primary ship design egent~-and the two design support contractors.
The Engineering Certer currentl]y submits biweekly management

information reports vhich include information on spacé control diowings,

scombat system and communication diagrams, design budgets for weaght,

space and power requirements, master equiprent Jists,a manning summary,
and a finencial requirement surnary for each major task. This infommation
is emplified by submatial of a veekly status report on the basic ship

«esign vhich the project manager uses to recommend aclion or piovice
¥

redirection if required. '

The Enginecring Center and the participating ahlpbullding contractoirs

¥

submit & monthly ieport during the desagn phase of the ship acquisition

¥
program. This report ancludes (1) total ccsts ancuired for thé month
\

of the 1eport and estimated fund, requived by contract line itom to complove ti
work, (2} status of the work incluoing adentifaication of Sl&ﬂiLlCunt

problems, eny unresolved critical or major findings resulting from formal
[}

i
revicws, and any corrective actiou being taken, (3) idemtification of
i '
i
potential developments which may have cost, schedule, or technﬁpal

iwpact, and (4) identification of worl In progress and planned, for the

next month in detay) cufiiciant to nuke a reaiistic assessment pf

status and progiess
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wuroaLvaLw Ll e rnpganeeang Lencelr ghd contractor olatus ieport-c

as of Seprember 1972 chouved no sagnificent schedule or cost variances.

Minow variances reported were edequately cvplained and documented.

it s?ohld be noted, however, that becaucce the design support contiacts
were not awarded until Apral 1972, availability of information was
Limxtred.

Fulyre efforts .

UYe were anformed by a project office offlc;al that the Ship
Acquisitior Plan will be the primary program management document through
out fhe life of the program. The plan vhich will pe updated enraaliy
to reflect program cheanges is erpected to be coupleted by March 1973.

This plan outlines the reporting tequircrents and other techniques that

will be usead by the project manager to coatrol the activities of controctors
end other comrands wathin the HNavy,

Tne Ship fcquisitzon Plan will be supplemented by movre detailed
plans for cach of ti: three program manageneat phases--cesign, lead

ship, end follow-on slip production, These cetasled plans will be used

~

for day-to-day management guidance, Controls and techniques to be

empleyed by the project rmanager are discussed below,
{

'Ship design changes w1ll be controlled by two groups that wall

{

function at different stages in the acquisition cyele. Tae Patrol

Frigete Shap Design Review Poard will review and evaluate alternatives

i
i

1
and decade on desagn soiutzons recommended by the design teams during

!
'

the early stages of the ship system design phasz. The boaid wall be

i
respaasible for determining whether the basic design represents a

i

good techaical solution for the ship the Mavy wants. After ShlP decagn

|
approwval, thas Board will cease to function. |
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A sccond group, the Patrol Frigate Configuaration Contrel
Board will approve or disapprove spccific changes or additions to
the latest documented desaign baseline including chanpes which will
affcct contract cost, delivery schedules, and data requirements.
This Board will remain in operation for the life of the program.

Ship pregram costs will be monitored and controllcd by the

project manager in a number of ways. 1In one way, a cost control
group will be established to maintain cost estimates for the total ship

program that reflcect the latest ship configuration and program plsas.

-

The group will, amona other things, allocate dollar budgets and

determire that each element of the program can be achieved within

®

the budget. The cost control group will prepare program levei and
contract work brealdown structures formirg the basis for the
Coverinmwent's irdependent cost estinmate,

ITn another way, a quarterly Ship Cost Aajustrent Reviev will be

periorred by the nro,ect office. This review will show program costs

+

to date, astimaved costs to complete, and the latest estimated cost at

completion compared with tudgeted costs, and will be formallzéd into a

report and subratied serz-annually tq the Navy Compbroller.
!

Project officials inforred us that duraing the ship acquisition
rhase, the contractors will be required to i1mplcment DOD Inmstruction

7000.2, cntitled "'Ferformance M:asurement for Selected Acquisition,' 1csund
!
‘ 1
in Apral 1672, Tre shipbuilders will have to furnish a shuip

l

construction work breakdowsn structure 1nd also identify existing
management control systens separately from prOpnsed nodifications to

to reet DOD Instruction 7000.7, U- vere .nformed by a projecl

-

cff{icial the Navy plans to approve the Pead shaipburrider's cos

i
i
schedule control syctem prior to the concract award
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Imring construction, the project mrnager will elso require that

the contractors submit monthly cost performance reperty in compliance

L
with DOD Instruction 7000.8, entitled "Coct Perforrance Report,!
dated April-1, 1970, The report will include information on technical,
cost, and schedule perforrance related to the contractor's work brcake
down structure itews. It will also provide the eaily identification

of problems having sigmificant cost impact, cffects of management
N

actions taken to resolve existing problems, and program status

information for use in making and validating management decisions.

In addition to reports submitted by the contractors, the project
manager will receive monthly progress repoits from the Navy's supervisor
of shipcurlding at the shipyards. The reports will provide information
required to momitor material allocation and ship construction scheaules,

We were also informed that quarterly procuctien progress conferences
wzll bz conducted at the bualder's shapyards. The conferences will
provide 3 thocougsh evaluation of the program and resolve problems

effecting production schedules ard tamely completion of the ship.

Participents will include representetaives of the project offace,

i
i

shipbailder, the cognizant supervisor of shipbuilding and, as appropracte,
representatives of otner materaial commands, and of Navy supply

ectivities,

Because the program 1s only in 1ts'car1y planning stages, we

could not evaluate the etffectivencess of the above-stated procedures,

]
3

It seems to us ttat as the prograa develops, tlese proccdures will

begia to crnorge end then they can be prop-rly eveluated.
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APPEIDIX 1

ALLOUARCE ! OKR I'RICH ESCALATION 1M PLOGKAM ACLUISITION

COST ESTI'TLES

Current estimate

Planmine estinite Nevelonwent estimi*e  Cost ehereeg (6/30/72)
- e e e e e e e e e sae e bmllions - - - - - ne e m e e e
b
$327.1 (rote a) $186.5 $513.6
12 percent " (note a) 16 porcentc

%o developeent estirate vas avallable oo of June 30, 1972,

bpoller wrount for pr.ce escalalion inciuded in current progrom acquisitioa
cost estimates,

Cporcentage price escalatior s of corresponding program acquisition
cost estimate.

dAccording to the Mavy, the information preseated herein 1s based on

daba developed as SCN budget submissions. In the case of the lead

ship, cost type contracts will be used making 1l virtually irmpossible

in the fubure to specafically identafy the contribubion of escalation

a8 8 senarate element or cost. CAC telleies thao vo assist in conl.ollin.
program costs the Ravy s.ould atvempt to identify escalatior as a separate

cost element There may pe a need to develop procedures for doing this
where cost type contracts are involved
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